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Coat I ng compos i t ion wi th high weatherabi li ty, chemical resistance, etc. - 
comprising partial condensate of hydrolysable organosilane and particles 
or sol of semiconductor havi ng photocatalytic function 
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Abstract (Basic) : JP 10183061 A 

A compsn, for coating comprises: (A) a partly condensate of a 
hydrolysable organosilane contg. at least 90 an organosilane of 

formula (Rl) nS i (0R2) 4-n (1). per the whole organosilane contained and 
having a wt. av. mol . wt. reduced as polystyrene of 1,000-50,000 ; and (B) 
particles and/or sol of a semiconductor having photocata lytic -function. 
Rl = 1-8C monovalent alkyi, acyl; R2 = 1-5C alkyi, 1-6C acyl, phenyl; 
and n = an i nteger of 1 or 2. 

USE - The coating compsn. can be suitably applied to wide variety 
of articles including plastic film, wood, paper glass etc. 

ADVANTAGE - The coating compsn. is excellent in storing stability, 
closely adhesion and gives a film having wea therabi I i ty, heat 
resistance, alkali resistance, resistance to organic chemicals, 
moisture resistance, warm water proof and soil resistance and 
insulat ing property. 
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(57) [SSit]] 

m^^m\ mjjJctitt, (a) (d 

(Rl)n S i (Or2)4_j, ... (1) 

1~6 W7>'Jl'a*it«7xz:;i/S<&^t, n«l 

>co 9 0 SS%UA±-^^-r ^iP7K:^«ltt:t>ll/ 

5j^ux5^i/>^^afi¥i^^^*75n. 0 0 0-5 0, 

Q QQ (Dmm\Z$>^U^ym'^m. mS\Z (B) 3¥;M4«fig 
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(A) TtB-jKS (1) 
(Rl)n S i (OR2)4_n • • • (1) 

mm^T^L. r2 fj^^^ 1 ~ 5 <^7;i/^;us, k^Sc 

yfs\jx9-u>^Mmmw-i^^^mt)n, ooo~5o, 
0 0 o(Dm.m\z$>^^^m'^<^. mmz (b) ^mmm 

[0 0 0 1] 
[0 0 0 2] 

>'5>?S3-5^^' yifWzM-T^m 
s^-it. mm^> w^tt, B7;u*utt. 

»fit±, B (S) 7Ktt, B^iB^tt, B^«tt> B 

f>im.m (Dum^mm. ^a^xsmu (7KS;tii7ju 

mM¥8- 1 6 4 3 3 4i;^fg) , '>f«£< i:=b2ia«7 

ro«a7i<i±?!s«i!f»**^ ^/^cs^, ^mmm^k^^\^r^tzib 
(D^&mmMmm mpn^s - 1 ? e 5 2 y^^s) <d\^ 

7!)\ 7=-h^7;U3=^->->5>2 0-2 0 OBiffiffB. HU 



M¥8 -2 5 9 8 9 1^$S) mtm^tVZ^-^^, 

mz%m^^%%^^^\t.'f7~'y)\'^^^-t^T)\'-=i^ 

0> ::tie)Of^fflf-*DAT, :t;i';^/y ~>^>5S^-5^'C 
^1±7i7 'j;H»fl&^BH^bitl(t^'fe (<t#ffi0S6 0-13 
'j7A7;i/=i4^-> HO=¥l/- h<l:-&<fei5<i:t;^*P7K^)-«'l4-> 
-17 6 ^WikW - :t;U^fy v-5>Oiffi-&^, ^in-f 
flt^SH^bfcffifig;^ (*ffl1#WS4, 9 0 4. 7 2 1^ 

age 0- 1 3 5 4 6 5^^#g*5j;y;*ia!^i'FS4, 90 
4. 1 2\^'&mm\z%^m.■^nx\,^^^'^mt^^^%^fy 

^■^^'KMdf'^^. ^tz. WKItHBa 6 4 - 1 7 6 9 

3 4 5 8 7 7^^$g) ^rJiSbTfcO, ^ 
[0 0 0 3] 

[0 0 0 4] 

[fJHSS^m^-r^fc^O^ia] (A) THB- 

(1) 

(R')n S i (0R2)4_„ ... (1) 
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:}^UX^U>m«»¥i^53^^«7in, 0 0 0-5 0, 

0 0 o(D^m\z$>^^^m^^. Mifiz (B) ^mmm 

[0 0 0 5] 

(A) 

(A) f^mt. tuIB-iJg^ (1) 
n^:r;w:yy >-^> mT. r:t;i/:tfyv^> (i) j 

b<^19 5a«%t;±^#-r^ijn7K»«H4:tjl/;^fy 

i/>^«»¥i^^^^»;^^n, 0 0 0-5 0, 0 0 0, 

$f^b<(i2, 0 0 0-3 0, 0 0 Oc^ieffllCfe^a553^ 
ifc^SS^^Ji:bTf^ffl-r^fec7)T$.^o -SS^ (1) 

-y''a\£)im. n-:/^)im. n-^>^JU», n-^ 

{BL. cne)C^B^^^#:/0^?)^ci:^R^ co^^^scti, e 

i^»4^a)^*IS^^^s6T8i^TTfe^c -SSj?: (1) 
V^o r2 (Z)^^»1-5(^7;U4^;PS<^:LT^^, 

:tx;ua, y^u;i-S. yN*uu;i/S. :^yp<;i/S«?: 

^lf^C^;O^T^^o -fig^ (1) ^tcm^ffi-r^R 

[0 0 0 6] — ©iC (1) CDn:fy^lT$>^:^)l:^y 
> (1) (Dfl:'(*Mi:LTtt. U ^ h + vv-^ 

>> ;^^;UhUxh=^^>-'>^>, X?;i/hU^h^v>^ 
x^;i/h ijx h4^v>'^>, n -yphr;i/hU;< 



yDlf;UhU;< h4^>'v^>> i -yDtf;i/hUxF:^^ 

hUXh + v>-^>. n -^>5^;Ph U ^ h^vS/^ 
>> n -^>^;Uh ijx F4^S/v^>. i/i7D^:^-v;i/ 
FU^h+vv^>> v^n^^>';Ph'JxF:^^v">^ 
>, 7xx;i/hU^ h4^>'S/^>. 37xx;i/huxh^ 
i/'>^>, N- (2-7^yx5";i/) -3-7^yyD 
h:;i/h h4^vv^>. N- (2-7ayx^;i^) - 

3- 7^yyPtf>'H-'JXh + vS/^>. 3-i/'JvH 

:^->>^phr;i/huy h^vv^>. s-^us/H^s/T' 

Ptf;UhUXh^vv^>, 2- (3, 4-X7}^^^>i> 

/7D^^>';W x^;i/hU^ h+v->^>, 2- (3, 

4- x.7i^^yyi7a^^zyM x^'ji/huxh^^vs/'^ 

>, 3- 7i7ij;i/:t^v7'Ptf;l/hUp^ h^5> 

'>^>. 3- (;<^) Ti^U)l:t^y:fO\f)lhUJ:h 

=^->yy>. t*x;i/h'j;?^ h^i>v^>. fx;i/hux 

h + i/i>5>. 7U;UhU^ h + S/>^^>. tfXjPhU 
7-tr h + >''>^>. 3-i7Pnype;i/FU^ h^^v-v 

3-^ppyDtr;i/hUxh^vi^^>, 3-h 

U7PP:/Ptfjl/hiJ^ h4^>^>^^>. 3, 3, 3-h 

u >'DP:/ptr;^hUxh4^>/>^^>, 3-7^yyp 
tf;n-u^ h4^v>'^>> 3-7^yyptf;^h'Jxh 

^yyy>. 2 -h FD4^S^X^;Uh u h^S/v-^ 
>, 2-t: HP + vX^jPhUXh^v-v-^^. 2-t: 
FP^^-T'Ptrjl/h h + v-i^^^. 2-hHP^v 
yphfJH-Uxh^>-->^>, 3 -h FP^v'T'Ptr;^ 
1. j.^c^S^^>, 3-t FP^>''7'Ptr;i/hUxF 
^yyy>. 3-:^)V:^:/hya\f)lhV ^h^yyy 
>. 3-;<;i^;^:/Fyptf;i/hUxh+>'>^>, 3- 
Vv7:f-hyDh:;i'hU> h4^'>v^>> 3--fV 
i/7:^- h >^Ptf;i/FUxh4^>''>^>. 3-^l^-rF 
yptf;i/hU;^ F^v'>^>. 3-'5l/-f FyPhf^H- 
Ux h:^^v>'^>^c^ h U7;i^=i^vv^^>^cott;if\ 

p<^;i/hU7-tr^;i/:t4^vv^>. p^^^p h u :7xy 

^><Z)-5-e., hV7JV:n:^yi^y>mmj^l.<. 

h^yzyy>s X^Jl/hU^^ h + i/>^^>. x^^-jUhU 
X F^v>^^>T^^o 

[0 0 0 7] ifc. -^jC (1) t^n*^'2T$>^:t;i/:^ 
yiyy> (1) cofl:ff^!libT«, '>*;^?-JPi^^ h + v 
>^^>, >^p^5";i/vx h^rv'>'^>. vx5";U>^;<F + 
'>>^>. >?x^;UvX h4^>^v'^>. v^-n-yptf 
)\,zy::<h^yyy>. v- n - ^P tfJl^vX h + V'>^ 
>. V- i -y''a\f)V-y^ h^^i^yyy. i ->^P 
e;l/f/Xh=^^->v^>, n h4^vv^ 
>. v^-n-y^;i/vXh^v>'^>. n-^>?-;i.- 
y^^)Uz^^h^yyy>. n-^>5^;P • >^'?-;l/>^xh 
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n - >5=-;i' vx h + -> 7 >, - n - ^+ y)V'J ^ 

Xh + >'>'^>, v'-n-:ti75^JU>'^ h^->->7>. 

V - n - :t ^ V X h =^ -> -> ^ > , V v i7 p 

i/^ h+vv-^X v5>'i'n^4^->JUvXh+->->5 

v'^xXjPv^ N+v>'^>> v7xx;i/>?Xh^r 
-> 5 >^C9 7 n V ^ >fg(D t5y&\ y ^ 

> (1) \t. #?aiT-*fc«2ati.±5r?i-&bTfieffl-r* 

[0 0 0 8] (.A) ^^(DU^m'^^^mii^-t^tsay)^^ 
m^^)v-^yyy>^mt. W'&irio, -fls^ (i) 

•7^ h^X h4^v'->7>, -T-h^-n-T^nJi^+vv^ 
>> -7^ h 5— i — yn:i^4^>'i/^>, T-h5-n — :/h 

[0 0 0 9] :^)Viljyyy (1) «, ^J61lP7j<^)-« • 

t^. 'im.'r^^o\z. :tji^i}y->y> (1) ^m<o(Ds^ 
i^-g-^-ti-T. (A) is.^fr^'t.tm^v^\ (A) 

» (liLT« TMwJ ) ia« 1, 0 0 0~5 0, 

0 0 0,^?^L<«2, 0 0 0~3 0, 0 0 0©$eH{C 
ib^. (A) ^^(DiH-mttUwU. ffi^i^CDfiJcMtt, ^ 
^litt^«®S^^«>Jtt^lCfBi;T, mIt2i|ig|lSrtT® 
±m^^n^. ^tz. (A) rUBSiFptCtt, HS^b 

x:^j m) ffil®->ija>;t'Jd'v-^;^td&f9, ^ne.^ 
tC*3l.^T, (A) m3!Ul?^/i^S2a!iJjl±?r?l-& 
[0 0 10] (B) fijc^ 

^^^iiji^jictitts (B) nm\t. ^mmm^mt^^f^mw 



^mWt\^T\t. m^\t. T i O2 . T i O3 , S r T 
103, F e T i O3 , WO3 , S n02 « B i 2 O 
3 , I n2 O3 , ZnO. Fe2 O3 , RUO2 < Cd 
O, CdS. CdSe. GaP, GaAs, CdFeO 
3, M0S2. LaRh03. GaN, CdP, Zn 
S, ZnSe, ZnTe, Nb2 05 > Zr02> In 
P, GaAsP, InGaAlP, AlGaAs, Pb 
S, InAs, PbSe. I n S b^^*tf ^ CI <i:*>*T' 
iffSL.<ttTi 02 . ZnOTSi-S). ^^BJdiJ^^ 

T«. (B) &»<D^m.mm\zj^K) , mmtimz^-DX 

=i-y-^ yifmm^m^^n'bn^mm^x'it. (b) 
^^*mB (A) fi!ci)-^<h*ffl'&bT*5t), mm<Dm.7ii 

[0 0 11] (B) 0S.^(D:^tEmmiZ\t. 7j<lC5^ 
^ h;i.x>^©#^^tt?gl«tC:53-mLfe^lK»7Jl'0 3a 

^iEmm\z:hi-y^^mi^(DW-i^i&^mt. ^mmm<Dm 

^g*^'0. 1~0. 5//mTafe^i, ¥^^2^Ct7tPl'«'> 
#ffll'J:DmM*^^SBJifcCi9, SfcO. 0 5~0. 1 
/imT$.«)i, ^:*^¥SHJt/cCfD, -^ilZO. 0 5m 

(B) fi)<i^^:*^7K3R^/;U*^i'^«J§«?S 

V}vx$>^m-^o:>m^^mmt. 5 oa«%KA'r*^*»* 

L<, ^?>(C»* U<«4 oa»%J&I.TT*i). (B) 
fi)<;^$:mfi£i^*{'@a^-r«>*?i<hLT«, mllB (A) fi£ 

^t^ai-r?> (c) ~ (F) fiS,^i-«A»^>;^j.siifi£%<^ii 
si^i'^»pbTt)J:<, $>^^^\tmm.!&!^o:)mmm\zm 
*bT, (B) fi)c^^-©i^ffiTT (A) ssi^m^jjm^m 

• BB^^iffi^S-S^CiifcT^^. (B) fig:«-^3fl^#|(7) 
SSSB^lC^iPT-St, (B) fS.6f'P(D^^mmt'^^^ 

(A) fi!c5^^i:^i|®^$-a:SCi:*^*T'#, #'iri^^8M 
roS}«B^tt*^5S:#Sni><, Src. (B) fi£»75?7j<5RV 
ffifiX*«iaffiB#lC^i)P-r-5>0*W*L 
S ^.f-^Mit"^ (F) fi)ci)-(DBB^lcJ:DJSrt«!tfAtt 

*i±#-r s«^tc=b, (B) ^^$rmfiS;!^ros)ia®ntt3^ 

(B) jS:a-iS:fflfi5ci^t::mjDL;'cro-^iiafe^f77i 
oTfccfc<, ^^c (B) ;5)c^<t«fe)«^^t^lin$tcffi)3K 
tit'^inbTfectv^; -Jf%'m\zi6\^^x. (B) 

-So (B) '!$L6^(D{mm\lL. (A) ;S^>lC*3tt^:t;i':tf 

y->^> (1) 1 Q Qimmzfix^T. m^mx. m 
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I~5 0 0a»gl5, $f*b<«5~4 0 OSSSPT 

[0 0 12] ^^BjcDn-T^'f >^fflfflfiEtil' 

Tiar^ (C) ~ (F) fiE^J-^SB-^T^^t^i^T^ 

(C) 

(c) ^5c»«, :^ii^if/^rz\t^mmM^-'^tt^. * 

(B) fi!c^i-^j£^«tb. ^aif^ (D) ~ 

(F) ^^>^$:-&W-r^t)<7)Tag.SA^, m'M. fS-lS.^^ 

mm-r^mz, tK*^ (i) 

^>^^>©-&fH^:;HC*fLT, 31^, 0. 5~3^ 

CO 0 1 3] Sfc, WJEW11^^J«, ^.tLT (A) «iE 
(B) fiK:^-. (D) ~ (F) 0S.^m^i^-\zm^^ 

■14*3 J; U:^i?^c^'l± ^ (c [6]± $ 86 ^ n 

IS, ji7.^Amm<D 1 a!S^±^*if ^ ^ tJi^T^^. 

;k i -■/Dt;;L'TJl'n-;k n-T'^^Jl'TJl-r^— ;k 
s e c ;k \.--^^)VT)V':2—)V. n 
-^+->;uT;i'a-;k n -:^575^;i/7;ua-;k x?=- 
l/>i/ija-;k vx^i/>if ua-;k hUx^k> 

X5^k>^y'j n— ;u^:yx^;ux— 5=-;i'T-fe:x— h^^E 

tLT«, '<>if>, h;ux>, +i>k>^^, x-5=- 

m^miSim^i^(D^m^s&iifr^t^\z\t. 
3 o~4 5ffiii%T&5. m^^(D±mB^mm*^5 o 

M (OR3)p (r4 COCH 



[0 0 14] (D) 

(D) lS.^\t. (A) ^^^rojjDTK^^ • i^-^R^P^iS 
ii-r'5.Mi«Tfe-5„ *fgajlC*3ViT«, (D) 

^Oi^fj: (D) fiK^iLTtt. m^it^^. 7)1 

^ k^i^* .t U^/* tt^ (Z)g|5:Ji-J!)D7j<^)-^<^ ^ i: * T 
W^^MIb^i^^J tVi'S. ) *WSLVi. (D) fi£ 

x.«, X5'l'>>'T5>, ■^+-9-;'<5^k>v'75>, v 
X^k>h'J75>. h U X^" 1/ h 5 S >> T-h^ 
X^k>'^>:J'5>, fcf'^'Jv'>, tf^7v'>, m-y 
xXU->vT^>, p-7aiXl/>s;^T5>, X^'y- 
;UTS>, hUx5";i/75>, 3 -7 = /T'ntf;!/ • h 
'J H+i^->5>. 3-7Sy/atfJP • hiJxh:^^-> 

'>y>. 3- (2-75yx^;u) -75y7'Dtf;u- 

hU^h + v->^>« 3- (2-75yx^;l') -75 

y^'ptr;!'- huxh:^>''>5>, 3- (2-75/x 

;U7S>ife?IM, Ca)gS:7>^X':7A*a!ffl®«*\ x:f}^:^^-> 

SCtA^'T^, j!?*L.<«3-7 = /7'Dlf;l' • hiJp< 
h4^->->5'>, 3-75y/Dl£;i/- hUxh^vi'^ 
>, 3- (2-7=/X5=-JW -75y7'Ptf;U- hU 
X h + >->'5>T$)^o 

[0 0 15] mm^m^t-^i^mtvint. 

TgB-^s; (2) ■vm-^n^it'^^ (ur. ^mm 
^mit-^m (2) J iv^p. ) , ©i8i^7-(c«s-&b 

COR^)q • • • (2) 
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n-:/Dif;uS, i-ynt:;i/S, n-^^^^JPS. se 
c-:f9'JV&. t-y^^jl/*. n-^>5';^S, n-^ 

-6coiffio^{l:7K^S^*L. r3 *Dcfcz^R 

^ <iiIWHi(7)^?g^l-6(7) lffi(7)^>fb7K^S<^^57&\ ;< 

0'-4C0SIST. (p + q) = (McODR^tf) Tfe 
) 

[0 0 16} mm^mit^m (2) coft^^ijchLxti. 

h^>--t:X (X5^;l/7ir h7ir5"-h) v;l^axi5? 
A. n->^h=^i>- hUX (X5";l^Tir hT-tr^-h) 
>?;i/=iX';7A, ^h^r^x (n-yotf;i/T-tr h7-fe7^ 

7"-h) >^;l/nxr>A. T^h^+X (x^j^T-thTii 

h^- i -:/ayf^^i^^^-^A. V- i -yPTj^^v- 
• tfx (x^;i/7-ir hy-fe^-h) ^:57X'i7A. v- i 
-T'PTj^:^^/ • t:x (y-fe^;i/7-fey"-h) 5"5^x^ 
A. i/- i -yn/j^+v • hix (7-ir5=^;U7-fe:h» ^ 
:$^X';7A^C7)#ti^^^>>ffc^#I ; hU- i -yP7}^=^-v 
y^l^^xt^A. v^- i -:/Pd^4^i^ • x^;|/T-t hT-fe 

5^- h7;i/^x'>A, i -:/p4^^v' • 

-fe: h:^-.h7;^^x':7A. i -:/P7j^^rv' • tiX (x^ 

;i/T-fe hT-fe^-h) t;i^^x»^a. i-ypTi^^v-- 

t:X (T-fe5';^T-bh:^-h) T;U^x»^A> hUX 
(X5^;^T-feh7-tr5=— h) 7;L^SX'i7A, hUX (7 
•tr^;i/7-feh:^— h) 7;P^xr>A, 7ii5"JP7-fe 
h:^— h • t:X (x^;l/7iih7ir^-h) 7;U^X'^ 

A^co^<l7;p^x'?A<b'&iK3^^^^f^;i^/5^*T# 
z.n^o:)mm^mit^m (2) *5<:};^^^<7)a$5j^*n7K 

^m^(D^t>. hU-n-^^h^v- • X5";U7ir h7-tr 
5^- h>?;i/=ix»>A, ->^- i -yp4^+v • tlX (7ir 
^;U7irh:^-h) ^^X'^A. i -yP7}^^'> • 
X^;i/7ir h7ir7^- h7;i/^X'i7A, hiJX(X5^;i/ 
7-t: h7ir^- h) 7;i/^X'i7A. $>^l^t:ini(Di\: 

(C4 H9)2 Sn (OCOC,iH23)2^ (C4 H9)2 S 
n (OCOCH = CHCOOCH3)2 . (C4 H9)2 S 
n (OCOCH=CHCOOC4 H9)2 . (Cg Hj7)2 
Sn (OCOCg Hi7)2. (C8Hi7)2Sn (OCOC 
111^23)2^ (C8H|7)2Sn (OCOCH = CHCOO 
0143)2 > (C8Hj7)2Sn (OCOCH^CHCOO 
C4 1-19)2 . (Cg Hj7)2Sn (OCOCH=CHCO 
OCg 1-117)2. (^8^^17)2^" (OCOCH = CHC 



OOCi6H33)2. (CgHi7)2Sn (OCOCH=CH 
COOCi7H35)2. (Cg Hi7)2Sn (OCOCH = C 
HCOOCigH37)2. (CgHi7)2Sn (OCOCH = 
CHCOOC2oH4i)2. 
[0 0 18] 

(C4 H9)2 SnOCOCHa 

0 

i 

(C4 H9)2 SnOCOCHg 

[0 0 19] (C4H9)Sn (OCOCnH23)3. (C 
4 Hg) S n (OCONa)3 

m<Dt})v^^ymmmmm^t^^ : (C4 h9)2 sn (s 

CH2 COOCg Hi7)2> (C4 H9)2 Sn (SCH2 
CH2 COOCg Hi7)2. (Cg Hi7)2Sn (SCHg 
COOCg Hi7)2. (Cg Hi7)2Sn (SCH2 CH2 
COOCg Hi7)2> (Cg Hi7)2Sn (SCH2 COO 
Ci2H25)2> (Cg Hi7)2Sn (SCH2 CH2 COO 
^\2^2bh^ (C^H^)Sn (SCOCH-CHCOO 
Cg Hi7)3. (Cg H17) Sn (SCOCH=CHCO 
OCg Hi7)3. 

[0 0 2 0] 

[it2] 

CC4 H9)2 Sn (SCH2 COOCfl Hi7> 
O 

(C4 H9)2 Sn (SCH2 COOCg H17) 

H^)2 Sn = S. (Cg H|7)2S n = S, 
[0 0 2 2] 
[^b3] 

CC4 H9)Sn = S 

S 

1 

(C4 H9)Sn = S 

[0 0 2 3] m(D7.ji^y^ vm^mmit^m; (c^u 

9)SnCl3. (C4 H9)2 S n C 1 2 > (Cg H|7)2 
S n C 1 2 . 
[0 0 2 4] 

(C4 H9)2 SnCl 

. S 
I 

(C4 H9)2 SnCl 

[0 0 2 5] m(D^a^^ i^m^mmit^'m; (c^h 

9)2 SnO, (Cg 1-117)28 n0^iCDW*i^S:t+1t-r F 



(7) 



^W¥10-183061 



i*^T^^o (D) ^mt. m'&T^rc\t2m&s±'^m 
Kmmmmtm^vxmm-r^^thX't^. (d) ^ 

(D) ^^ommmit. ^m^mit^^m&.9v<Dm^. 
(D-^m 1 0 0 a«a5ic*f t T. mn. o ~ i o o a» 
\to. i~5 oamsisTafeD, w«i^«{b-&ife^co« 
iHL^oy^m 1 0 0 mm^\zici vx, as, o ~ i o o a 

«0. 5~5 0a«gETfe^o dOJS-S-, (D) ^»<D 

*^<£TUfco, mm\zi7 7yi'7!)m^\^-^-t<tj.^m}pi 

[0 0 2 6] (E) 

(E) TIB-)S^ (3) 
COCH2 CORS • • • (3) 

(^4^, r4 :f3j;L»CR5 ^^^JKb-grit) (2) tCfe 

tt^miie^— fls^o^n^'nR^ iJckiXR^ ii^«Ta& 

e.jl«n2)'>/j:< ii^j ia*^e.7i!:^. c:(D.fc'5;^j: (E) 

^^tt, !t#ic, HtiB (D) fsi^ti^xmrn^mit^^m 
^mm-r^m'^\zmm-t^:itf}m^L^K (e) sk^^^- 
tt, :3-'r^ >^mm.^!^<D^^^\^±mii\^xi^m-r 

mo:>^mm^\zm^-r^:iii\z.i:K). m^m^^m^t-^^ 

mzj^^mtd, (A) fiJc^J-i (B) ^^iz(D^1l&-^Rm^ 

um-r^i^m^mm\z^yha—)i.r^:zh\z^D. m 
e,ti^=i-7^^ yifmmfS.<^(D^w^^\i^-^'i\z\fli± 

^-tt^f-^ffl^/^iffeW.h^Ae.n^. (E) fiK^i-©*^ 

®?- s e c - -f^jw 7-fe hpif- t -y^^;!/. ^^-y- 

>-2, 4-v:t>, ^7'^>-2, 4-v:t>, 'NT^ 
^>-3, 5-->*:t>, :ti7:$'>-2. 4 --:x^>. y 
:^>-2, 4-v:t>, 5-;*^;i''\^-9->-2, 4- 
z^:t>. VD>S?, Li«)'5SS> -7^)V^. 

-y-u^^juie, 75 7 PBS, i-syju^isf, x5^U'>v 
y^ym^m.. ^'Un-Jk ;<3x=i-;k x5^k>->-7 

5>. 2, 2-ftfU>'>. 1, 10-7xy->hPU 

>;x5"k>HU75>. 2-x^y-;U75>. 



^^^Jl/i^U:^^^^, V=f-'Jy. ^=^:t~>. ^^)9-Jl 

■fe5";L'7-tr h >, 7-feM^ifx^;i/75W^b^\ (e) 
7&^T^^c (E) fiE^cD^£ffl»«. mise^^^s^b^ife 

[0 0 2 7] (F) 

(F) fijt^tt, Hiif2 (B) iS.^Kk^(Dmmit'^m<Dii^#. 
ma©iitttic;&i;TBB^^nso (f) f&^^uTit-^ 

%Com#:^JiibTtt, S i O2 , A 1 2 O3 , A 1 (O 
H)3, Sb2 05, Si3N4, Sn-In2 03 , 
Sb-In2 03. MgF, CeF3, Ce02> Si 

02 , A 1 2 O3 , 3 A 1 2 O3 • 2 S i O2 . B e 
O, S i C. A 1 N, A 1 2 O3 , F e, F 62 O3 . 
Co, Co-FeOx, Cr02, Fe4N, Ba^x 
y-i SmCOg , YCO5, CeCOs, PrCO 
5, Sm2 CO17, Nd2 Fei4B, Zr02. AI4 

03 , A 1 N, S i C, a-S i . S i N4, C oO, 
Sb-Sn02 , Sb2 O5 , Mn02 , MnB, Co 
3O4, C03 B. LiTa03, MgO, MgAl2 
O4, BeAl2 04, ZrSi04. ZnSb, Pb 
Te, GeSi, FeSi2> CrSi2, CoS 
i2, MnSii_73, Mg2 Si. 0-B, BaC, B 
P, TiB2, ZrB2, HfB2, Ru2 Si3, B 
aTi03, PbTi03, BaO-Al2 03 -Si 
02,Al2Ti05, Zn2Si04, Zr2SiO 
4, 2Mg02-Al2 03 -5Si02« Li2 0- 
A 1 2 O3 - 4 S 1 O2 , Mg^x^^ h, N i 7x5 
-< N i - Z n ^-x^-r h, L i 7x5-r S r :7 
x^-f h^^^tf-&^<t*^T^^„ (F) l}S.^(DWtEm 

CD tmitmn 4- tc^^tt u r^mm^ w t l < (s^ a 

fflViTfccfci/\ (F) f&^ti^7i<.^(D'y)lhiy<\t=in-i 

m^^m\t. 4 oafi%ti,T*^*»*Li\ (f) 
nmx^rci-i2m^:i±^f^'^i^xmmt^z.iii)^x 

mmzmm\^x, (f) m?. (a) 
(B) B^^m-iimayn^m • ^^m^^'&xh^r^^ 

(F) r,m(D^m&\t.. mVi (A) i:}l^i,ziiii^M7m 
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HJ^^T, M'^. 0~5 0 0aM^« »SL<HO. 1 

~4 0 oaaasT*^. 
[0 0 2 8] mcpmnm 

:i>^A, 7Km^b«5c, M^b^r-r^, ^it^^m. Sik*^ 

mn. }£^^yhif>j-y. mmn. :ijvihn, 
=iA*;uKS^. ■^yiJym^ \f.^:^yhn-^-^ 

U"yh. ffi^^b^. IQ^*;i'->'^7A, v>i7xa-. Bit 
{t^. i^nAJt, ll±. ^K^-^A^, 7.hP>5^':;A 

*h*S'i'A*. •tU>5!5, i7DAA*-5 U :^>, ^ 

a, u h>j?>, -Jr-r^^, mit-y)\^=iy^ ^y^Tsj-y 

ti-. -m.\t^^}y^ym^mi^^t-t)^-v^^o :in 

^z.ti)iT;^^. ^mM<D^mm\t. mim<D±mm^ 
1 .0 oaaastc^tuT, iii^, 3 o oa«gi5Ui.TT* 

[0 0 2 9] *^BJ(73:3— r^" >i^*fflafiii*lc 

:^ji/7ix;ux-5';u, 3i^u*+vxg=-u»l&W^x7. 
7^;k Tf-^}ti)v-!f^ymm-^^=^^m^^'&ni 

)l^)\,a—7^. x5^;Hz;UD— X. tFP=^->x^;Hr 
;|/D-7., h HP=^'>7'PtfjHr;UP-X. hKD^=--> 
>'°ntf;u><5^;i/-fe;L'P-7.^;cr)iz;ua-xS^. t>SL 



A, ^^7K^7>^:X'5'A, sm^yy^^-^L.. tK^ 
7yt*x-Ty:^5^pxhu;i'#c^7^/^b'&ife, v7 

{b-^ti. N-xKpy'fb-a-'fe^?<7)'frtiS^fa^J(DS?{)\ If 

fc> y^mmi^^(D:3-^^ yif^^j;:D\^± 

roct-p^tU-^'J >:J^^Jro'5*.. ^-^^^roU-^'J >:^^J 

(^■a^. ij^TiHi^) iLT«, m^\i. e-xA'ss 

- (BM-CHEMIE)a(DBM 1000, BMllOO; X.y 
tl'!rS.t])lX^(DJLytl 7 7 2, X7* 7 7 7; 
it^ (W) ®!«7P-l/>>''J-7: ; ftSlXU-XA 

y^)—X;y:3.:^if'^y (Sshmegmann) ttWSshmego v 
U-X ; X7:^f^rS;^;WX%t»X7* 3 0, X7*3 
1, x>';^34, X7:*J35, x>';^j36, X7;<j3 
9. x:7;^83, x:7:^3 8 6, x:7* 8 s^^^tf^c 
iiiflx^. x-7^;U3S*;tttxx7^;u^®U'^'J >i^^iJ 

z.t-fy^T^^o :L(DJ:ofj.\y^'jyifM^S.^-t^:iii 

^u-y'^ yi/mUJ^Wzni^X. jff*b<tto. 
oi~5as%, se.{c$fSb<tto. 0 2~3fi»% 

fiJiiiOTM^WlgpiT'BE-e- LT feet 
[0 0 3 0] *fgBjC0D-5=-'i'>^^fflfflfi£!fe^iSSi-r^ 
(Cf^UTtS, (D) f^^t (E) fiK^i-t<&^fflL-/il/^« 
#^^i-<^^l^::?ffitSitt{cPI^$nfj:Vi75t. (d) 

(A) ~ (E) (E) f^^^m^^tcm-^^=^ 

iinic (E) ^^)-^^*D-r^:;^&*^Sffl^n 

o (A) i$.^^mfiLt^^)v:^yy'yy (d . 

© (A) fS.^^miiir^:t)\^:^yy^y (i) , 
^m-^'mz. m&m(D7i(.^impiX)>\Pi<.6mt- • mm-^ix 
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(3) (A) 0s.^^miiiir^^)iii y i^^> (1) 

35, (B) }&^:i5^z^!i!.^mm(D^mmmTf}^<bu^m't% 

$e,ic^;i.;yy->^> (i) wj^BCi (d) i&^t 

(E) i$.^^mua-r^Mo i^w^mu-v'^y 

(B) ^^^mia't^:f3mz^-oX 

(A) ~ (E) ^^KA^CDfife^i-^, iiflfi£t)*il§fi-r^jS 
[0 0 3 1] *^B^(D=l-5^-<>i^fflfflfifetl?rS**{C^ 

~4 0MmiSft. 2~3lHim'9TttJ?$ 2~8 0 Mme 

•rsA\ fesvitts o~2 0 orsficDSST 1 o~6 

0^i-iSaESP^ftbT$fcJtr^:i<!:lCj;0, 

-)vmm. j:.if^^iymm. 7}^uxx5=-;k #u;*3-7j^^ 
/7 u p- h ijji/-::^iS'>'x>-x5^^>«JM) m(ozfy 

y ^j^&^i\z^-r^^mis^mtLT\t. mm 

m. :^ai-nmmm. ^{^mmmm. ■:/yX-^mm. 
■i:t>mmm^m^-f^ z. t.t^x^. mmmm^mmz-)^. 

z. t^^x^. -^mmm\z%iir^mwmmii 
vx\t. MM mm. @±J6, m'Mmmm^m-f^z 
ht^x'^. mKmfnzt^n^=;&mmmtLxii. m?i 
\t. §±66, mii!,mmm=&m<<f^zii-fy^xt. $f>ic^ 



m^f^ztti'^x^^, 

[0 0 3 2] ^^BJcDa-^^-Y >^fflffl^<fel'J:^m^ 

mmt. m^i<Dmm^'^m. m(fi:fsi^\z^oxmu^. 
m^, ^wf^. 7)vt!'}fm) \z^K)m^<Dmm'&-t)m 

U^hfzisb. iim^T'^'f V-?rfflVi?). Sfc, m^ 
^fflViTfcfflVi/^c<Tfc<i:Vi. -fv'1'^-(n>mm-m\z 

m. i^msmzmcxmiii-t^, -/y-i-^-it. ^nx 
^rz\-i2m&.±^m'^vxmmr^zttiix^. ^tzm 

Tju^vmm. 7^y7Ji^\^mm. x^j^+v^ 
m. #ux7.7^;k y^ojvmm. ^v^>mm. yy 
mmm. 7i7^j)V'>^j:3>mm. 7^^))vx.-^)Vi^B 

y. X/j^:^->x-7;i/>'3 >, it^^)^v^y:^'^)\/'.^B 

(A) (C) ^^i-<i:*^5>;^j:^Mfi£*, *^bj(c*5 

ttS (A) (C) (F) fiK^}-i:*^e.;i-5ffi 

-ictt, m.\^^^^^x(Dmut.M}:^<r>mmm'^B-m:t£. 

/^s-gtlStLTtS, MX\t. 7K^S. :^;i/7}^^->>iua, 
)Vz\^yiy^})\m. y--7-M^^. xx'5^;i'*g-&^** 
m^'bmns.vrcmmoi^mizu. mm<Dmm^\t'p^^ 

>S:^ ^\Z^tt)^Z.h^E&3tL'X. MM. 7RH#fF^ 
3. 9 8 6. 9 97^B^mm. )\immff^4, 0 2 7. 

0 7 3^B^aH*^ixa2«t$nfc3D-i'y;u>'U;^t'>D 

mnv*^^tj.:bi'*j7m^mj^-f^z.thx^^, 
[0 0 3 3] >ifmmii^^^MWzm 

;u) 

(b) mM/zi-y-^>ifmmf&9io (x:^pi;u) /n- 
-) 

(Si) U7-tt3»feiiK^>^-^S?^£t'^m/S'-ta> X:^;>t 

/^d:^3, ijtJnB (a) ~ (c) ws-gr. i2^g?-ic]-t;i;Tat«ic 
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[0 0 3 4] ^T, mmm^m^f-c. :^%m<^mM(Dw^ 



mmmi^ii u)^^m ^ cows 

Mw 



mm. 



TfH*{^lC ct -5 yjl//1- 5 X- V 3 > ^ P V h if 7 7 >f 
- (GPC) ?Sl:J;Oj|iJ^L.fc. 

>Og|5^J-iB|-&tl 1 g ^fcttv U ;i/S-^*b*::i;P^«Ht 0 . 

1 g $r, ^n^'n 1 0 0 c c (dt- hv\iv-uyy y\zmM 

A(^:5=;H50-C ALC/GPC) 
; BSfq«X (^) ©(DSHODEX A-80M(S^f5 
0 cm) 



4 or 
1 c c/^}- 



mit^MM ^WM L- ^> 3j^UX5^l'>®!b*> 
«Mt1-S (») Sa©BMSJr£ati-ttct^fA«?|iJ^^ 

J IS K5 4 0 0lXJ:D^ ■t)->v-V-f ^■i'Xif— 
^'-T3, 0 0 0B#KBg|>f|S!g^$:||SEbT, 

^nu^mi)^ 9o%u± : o 

yt^R^^mA^b 0 %~ 9 0 : A 

^r/?«J$**^5 0%*?S : X 

umh-^. mm*pi^T4 0 orx 2 4 oiJ#rta«}$LfccD 

^flM{3. 0. 0 5mW/cm2 :/^<7i'^-f h^^tTT 

MjM**^ 6 0 ~ 8 0 % : O 
jSiS^^^'e 0%*ii^§ :A 
[0 0 3 5] 

immm) 
mmm 1 



0 Om. ^^t;^:5'>07jc^^/;H 0 ogu 

%) , ->u;f3om«?sy;i-7 sgf mm . i -^ntf 

;1^T;1'3-;1/2 0 OgP^J)P;^.T?l-g-L. mWr. 6 0*0 
T4B#ffiSJ$;$-t^;^c<7D-^, ^?a*T<^^L, 3-757 
T'DtfJL'hU^. h^->->^>2 OSB^^i^SabT, 
:^jg«2 0%<DSflfiE#i (I -a) ^SiMLit. ffifiKf^ 

(I -a) {Cfctt^^5=-;UhU^ h^^^v-v^X^a^^J^-fiS 
-g-#)roMwtt> 3, OOOTS-oTto ffi^Jc^I 

(I -a) ^y-y:^^7.«}C, mm.^ {■^3='7.W.(D^\ 
JLtf3iS=4 Omm/e>X CJ^Om^b. 1 5 0^2 0 

(I -a) ««#*^ti«Mifg:^*5j;UC 

-r. 

[0 0 3 6] -mmm 2 ~ 5 

•oX\t^i\z^-t'^WM<D (D) ;5£:^*^iitt<i!i<^^*n 

siJ&^iPbT, mm^m&2 o%(Dm.ii^<^ (i - b) ~ 
(i-e) ^isaffiibfc. mtz. #e.n;t^iiafiic#)Srfflt.^ 

CD (A) ^^^/j:TBI5^Sg^ife(^Mwt#mfi2#I®<*# 

"tn^etm 1 *3cti/s 2 ir:^T. 
[0 0 3 7] mmm e 

=^->->^>i 0 ogi!, ->u;^©?§«s?^V;i'7 5gi? (}§ 
?(« , i ->'°Phf;i'7;L':3-;i/2 0 0?ii5^;ijnATfg^ 

L, cn(C^:t>32it7K4 Og|5^inx.T, iS^T. 6 0 
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%, 7;i'=i-;i/2 0%) i6^U'J-n--:r=f)vm,'yyO 

(I-f) ^S^Kbfe. ffiE^ffe (I-f) \Z^n^^^ 

oT'fetjfc. *fc> (I-f) ^rfflv^nss^ji t 

IlHSlCbT, IS^M-?rt#/t. UlS.m (I-f) 

[0 0 3 8] HiS^aj 7 ~ 1 2 

'^mmcD (D) *£^<h. *Sfi««JfCj;oT«^e.{C«3lC 
^-r^^jQO (D) fife^fe-St^tt (E) ^^i-^^JPb 
T, @^^«A2 0%©fflfig!fe (I -g) ~ (I - 1) 
^llS!L>t. -fib. lliECai7WSJ<h5"^'>07K«^/-'l'tt 
Sf'fl:^:$'>-^»4 0 %, 7K4 0%*Dd;t/T;i'=i-;l'2 0 

5 0%*5j;i;7X5 0%, HJS^SjgcDK'fb^^X^TK^^/ 
;i'«gE'fb5"^ >^a4 0 Xio^UiY. 6 0%. ^SS«a| 1 0 

(Dm.\\:=^i5'y(D7mv)v\m.i\:=^^y'^mAo%. 7K2 

0%*3J;O:7;>:3-ji/4 0%, SlJS^iJ i i<Dm\:^^> 
(D7mVMtm<t^^>^M4 0%. tKI 0%t3<j;y^7 

;i.a-;u5 0%, mmmi 2<^m^tm^(Dmmjf:VMt. 

M-^f^«byc„ ^m.m>i(n (A) ^:a-*/^fr^^i-i^-&#; 
[0 0 3 9] ^isffi^j 1 3 

^->->^>l 0 OBP, 3-^'U>'F^>'7'DtfyH-U;* 

h^^vv-^>2 ogc, mt^^>(Dmm?^V}vi 0 035 
(mt'^^y^&A 0%. Tjun— 0 %) , 'r:t> 

32^7K4 0gB, i -7'Dtf;i/7;Uzi-;U2 0 OSlJ^ria;^ 



?fi^T?^^b< v-n-:;^5";ui§>'^'::7U'-H2 ogp^ 
^^^^p bT. mm^ms. 20% (p rnts.^ ( i -m) 

MLTz, ffifiS^ (I -m) }C*3tt^;<5';l'h'J^ l-^v 
i>5>fe<j;W^3-ifU->H=^->'yDtr;Uh>J^H^>'v' 
^>Og|5^!^^ife©Mw«, 2. OOOTfeofc. S 
fc, Stfifetl (I -m) ^fflV^HM^sJl iilSIfiltCbT, iS 

mh-^^mvTz. m.msn (i-m) «is#$^t±®i¥ffi 

5 cs^-r, 
[0 0.4 0] ^mm 1 4~ 1 7 

BH-g-5!l7&?r«4 (r^rt* 0 t b;t£A^1-H*JS0iJ 1 ^PI 
«ltCbTSJiS^-a:fc<D-fe. ^ia^TJ^^b, ^A\Zm-t 

'ikmacD (B) fiK^)-^ (D) jiSL^$>^\^^\^m(Dmm^ 

^iPbT, m^^mB.2 OXO'^fm (I-n) ~ (I 
-q) Srii»ib/t. Sfc. 3fe« 
m»J, ^3-«!(^J43J;t):;^;5Xt:-X^^i)Pb, ■9-> 

tmmzLx. #Ets^H-^f^sfb/i, ^m^mo (a) 

g4 43J;t;^«5{::^-r. 
[0 0 4 1] itK^J 1 ~ 7 

K-^fflfiK^seics^-rii^DtbyteA^i-ttSiSfi^tii tisi 
i«(cbTS)«^*;t(7)-fe, ^ffi^T'j^aib, *6ic5^-r 
^mjtino (D) ^jc^, (E) js.'^$>^\,^\tm(Dmi]Qm^ 
^ipbT, mm^m&2 ox<Dmii^<^ (ii-a) ~ (ii 
-g) trmmi^Tc. mtc. musLm (ii-a) ~ (ii- 

e) mi^^ (II- f) ~ (Il-g) 

^^JlrabT, :3>/lii7> H^#fc<D-^, USE^Jltlwi^ 
{cbT, #^@^M-^{tSibfc. #m^roDP7K:J^(Btt:t 

[0 0 4 2] 

[«1] 
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m m m 


1 


2 


s 


4 


5 


6 




I -a 


I-b 


I-c 


I-d 


I-e 


I-f 


(A) ^ (») 

(c) ^ (m 
CD) (m 

(F) fi^ W 


100 
200 
75 


60 
40 

TOO 
1 


60 
40 

100 

200 
1 

JL 

40 


Si M 1 il 1 i 181 1 


100 
20 

200 

10 


100 

40 

200 

75 


mm cc) 


Of) 

4 


C/) 
DU 

4 


w 

4 


60 
4 


4 


w 

4 


Mw C*3) 


3000 


2500 


2000 


8000 


5000 


3000 


CB) )^(«j®tlD)(S|I) 

CD) fi^cmi^caff) 

ffeiD^lKIl!] c^J«lin) (TO 
U^'J>:r»J(BM1000) 


20 


15 




0.4 


20 
0.4 


100 
20 






mt 




mt 


mt 


mt 



(»1) ^i/U3-> («0 S 
(»2) H*3^* (*) M 
(»3) (A) Se^^i^i-tW^te^oMw - - 



[0 0 4 3] to 0 4 4] 

m2] K 3 ] 











m 0 








1 


2 


8 


4 


s 


6 




I -a 


I-b 


I-C 


I-d 


I-e 


I-f 


















Jl^t 
f£L 




til 


til 


«^ 

/£L 


mtn 

t£l 




O 


O 


O 
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